Arginine and lysine aminopeptidase activities in chromaffin granules of bovine adrenal medulla: relevance to prohormone processing.
Conversion of prohormones and neuropeptide precursors to smaller, biologically active peptides requires specific proteolytic processing at paired basic residues, which generates intermediate peptides with NH2 and COOH termini extended with Lys or Arg residues. These basic residues are then removed by aminopeptidase and carboxypeptidase activities, respectively. Among the proteases involved in prohormone processing, the basic residue aminopeptidase activity has not been well studied. This report demonstrates arginine and lysine aminopeptidase activities detected with Arg-methylcoumarinamide (Arg-MCA) and Lys-MCA substrates in neurosecretory vesicles of bovine adrenal medulla [chromaffin granules (CG)], which contain endoproteolytic processing enzymes co-localized with [Met]enkephalin and other neuropeptides. These arginine and lysine aminopeptidase activities showed many similarities and some differences. Both arginine and lysine aminopeptidase activities were stimulated by the reducing agent beta-mercaptoethanol (beta-ME) and inhibited by p-hydroxymercuribenzoate, suggesting involvement of reduced cysteinyl residues. The arginine aminopeptidase activity was stimulated by NaCl (150 mM), but the lysine aminopeptidase activity was minimally affected. Moreover, characteristic beta-ME/NaCl-stimulated Arg-MCA cleaving activity and beta-ME-stimulated Lys-MCA cleaving activity were detected only in CG and not in other subcellular fractions; these findings indicate the localization of these particular basic residue aminopeptidase activities to secretory vesicles. The arginine and lysine aminopeptidase activities showed pH optima at 6.7 and 7.0, respectively. Km(app) values for the arginine and lysine aminopeptidase activities were 104 and 160 microM, respectively. Inhibition by the aminopeptidase inhibitors bestatin, amastatin, and arphamenine was observed for Arg-MCA and Lys-MCA cleaving activities. Inhibition by the metal ion chelators indicated that metalloproteases were involved; Co2+ stimulated the arginine aminopeptidase activity but was less effective in stimulating lysine aminopeptidase activity. In addition, the lysine aminopeptidase activity was partially inhibited by Ni2+ and Zn2+ (1 mM), whereas the arginine aminopeptidase activity was minimally affected. These results demonstrate the presence of related arginine and lysine thiol metalloaminopeptidase activities in CG that may participate in prohormone processing.